Introduction
The Obligatory Contour Principle (henceforth the OCP) was first proposed at the advent of autosegmental phonology (Leben 1973; Goldsmith 1976 (1)
At the melodic level, adjacent identical elements are prohibited.
This definition crucially relies on the notion of adjacency which can be specified at the non-skeletal level. However, the definition also implicitly relies on the notion of locality where the domain in which the adjacency is computed is limited to a certain linguistically natural unit, such as syllable, root, word, and so on. Otherwise the scope of adjacency could be infinitely wide and any two identical elements in a discourse might be banned. However, the domain specification of the OCP has been treated in a rather ad-hoc manner in the pre-OT literature.
In the early stages of OT, the OCP was treated as a monolithic constraint without major changes from the definition in (1). The domain specification of the OCP was still an open question. In the later development of OT, Itô and Mester (1996) and Alderete (1997) independently propose the idea that the OCP is a self-conjunction of a markedness constraint in some local domain, which follows the formulation of Local Conjunction (Smolensky 1993; .
Local Conjunction is a convention where two lower-ranked constraints can play the role of one higher-ranked constraint when they are conjoined in a certain phonologically local domain such as "within a morpheme", "syllable boundary", and so on. 1 By definition, a domain specification is explicitly mentioned in every set of conjoined constraints and thus the proposal that the OCP is a self-conjunction inherits this explicit domain-specificity. This is taken as an advantage over the blurred status of domain specification in the monolithic OCP.
However, the domain specification for self-conjoined constraints is still unrestricted and stipulative. Though the domain is chosen from a rather limited set of familiar categories in phonology and morphology, such as segment, syllable, stem, word, and so on, the selection of the domain is determined in an ad-hoc manner for each case in question. This stipulative nature of the domain issue in the OCP/self-conjunction may have serious repercussions in the process of language acquisition. For example, the OCP/self-conjunction is at work in a syllable-sized unit in Alderete (1997) . Is such domain specification universal in all languages? We should say clearly not because that domain is irrelevant for the OCP, for example, in Rendaku in Japanese.
Giving up the universality of the domain leaves us to stipulate that it is language-specific and somehow learned in the process of language acquisition. The OCP-related phenomena are even diverse within a single language. In other words, it is not only language-specific but also process/phenomenon-specific. For example, a pitch accent can occur only once in an accentual phrase in Tokyo Japanese. An accentual phrase can contain three or more morphemes (Kubozono 1993 ). If we apply the OCP/self-conjunction analysis to this phenomenon, we need a domain of that size. On the contrary, Lyman's Law in Rendaku has traditionally been analyzed as a clear case of the OCP within a morpheme, which we will see in more detail in the later section. The two cases have very different size of domains suggesting that domain specification is not only language-specific but also process/phonomenon-specific. Children need to know the domain for the OCP/self-conjunction for each process in the language, which is an undesirable situation. There is no guarantee that a child can learn such an arbitrary specification of domain for each OCP-sensitive case. By eliminating the stipulation of the domain in the OCP/self-conjunction apparatus, we can construct a simpler and more plausible grammar.
In the present paper, we take Rendaku (Sequential Voicing), which has been frequently discussed in the context of the OCP (Itô and Mester 1986; 1998 among others) , as a sample case and attempt to show that we can eliminate the stipulation of domain from the OCP when we relativize faithfulness constraints with respect to the domain. This is along the line of the recent developments in Correspondence Theory in which the possibility of relativizing faithfulness with respect to a variety of categories or domains has been pursued. For example, a number of studies report that faithfulness can be relativized with respect to certain subgroupings in the lexicon (Benua 1995; Urbanczyk 1995; Lubowicz 1997; Fukazawa 1999 ). Positional faithfulness is another area in which the idea of relativizing faithfulness constraints has been applied successfully (Beckman 1995) . She claims that special positions in the phonological structure, such as the onset of a syllable can be more sensitive to faithfulness relations than other positions. Based on these theoretical considerations for relativizing faithfulness constraints, handing over the burden of domain specification from the OCP to faithfulness constraints seems a plausible solution. Moreover, we propose a common overall schema of rankings in which a markedness constraint intervenes between the two sets of faithfulness constraints relativized from a single faithfulness constraint.
The structure of this paper is as follows: the basics of Rendaku and analyses within OT are summarized in the next section. Section 3 reviews the idea of relativizing faithfulness constraints and its application to various data. Our new analysis of Rendaku is outlined in section 4. Section 5 points out the common schema of rankings involving relativized faithfulness constraints reviewed in section 3 and our analysis of Rendaku in section 4, which concludes the paper.
Rendaku and Lyman's Law
Let us take a look at the basic facts of Rendaku. 2 The examples in (2) show typical compound words which have voicing at the juncture of the two elements. 
a. Itô and Mester (1986; 1998) propose that voicing in Rendaku can be considered as a morpheme which attaches to the second member of the compound as an abstract prefix ρ. This prefix is assumed to bear the feature [voice] underlyingly.
In order for the prefix to be fully parsed at the surface, the [voice] feature of the prefix must be realized as a part of the initial obstruent of the second member. Itô and Mester propose a constraint REALIZE-MORPHEME to force the feature to surface in the output. This constraint can only see whether the input morpheme is realized in the output. However, when the second member of the compound already includes a [voice] feature, Rendaku does not take place because of Lyman's Law.
OCP violation
Lyman's Law has been analyzed as a violation of the OCP on the [voice] feature (Itô and Mester 1986; 1998 
within a morpheme
Not violated *
As mentioned in the introduction, we attempt to eliminate this domain specification from the OCP by relativizing faithfulness constraints. Before going into the analysis of Rendaku with relativized faithfulness, let us review the major theoretical developments in Correspondence Theory which gave rise to the idea of relativized faithfulness.
Relativization of faithfulness constraints
In this section, we will make clear that, unlike markedness constraints, faithfulness organizes a set of constraints such as MAX, DEP, I DENT[F] , etc, and the set has a possibility of multiplying for any linguistic relations such as Input-Output, Base-Reduplicant, and so on. By assuming that the grammar generates such a various set of faithfulness constraints, previous research has
shown that the interaction of the faithfulness constraints from different sets accounts for the cases in which a phonological alternation is observed in some domain, and not observed in another within a grammar of a language. We will briefly review cases of the Emergence of the Unmarked (TETU) (McCarthy and Prince 1994), positional faithfulness constraints (Beckman 1995) , relativized faithfulness constraints for distinct morphemes (Urbanczyk 1995; Benua 1995; Fukazawa 1998; Fukazawa, Kitahara, and Ota 1998; Itô and Mester 1999) .
Faithfulness and Correspondence Theory (McCarthy and Prince 1995)
Correspondence Theory ( ..}; etc. All the sets of faithfulness constraints which are generated in a grammar attend the ranking of the grammar to evaluate the correct output.
The simultaneous attendance of all those faithfulness constraints can account for the phenomena in which some alternation is observed only in some specific domain. First, McCarthy and Prince (1994) claim that even within a language in which a marked structure is generally allowed, it is often the case that the same marked structure is banned in a special
domain. In such a domain, an unmarked structure emerges. This is called "The Emergence of the Unmarked (TETU)". TETU is derived from the interaction of a markedness constraint(s)
for the phenomenon and two or more kinds of faithfulness constraints.
For example, in Dakota coronal dissimilation takes place due to the effect of the OCP on
[coronal] in reduplicated verb morphemes. On the other hand, coronal dissimilation is not observed in other morphemes. Thus, Fukazawa (1999) Second, Beckman (1995) 
Relativization of faithfulness constraints for each morpheme
Further development of the idea of relativizing faithfulness has been carried out in papers such as Urbanczyk (1995; , Benua (1995; , Fukazawa (1998), Fukazawa, Kitahara, and Ota (1998) and Itô and Mester (1999) . They suggest that faithfulness constraints are relativized not only for the general-specific domains but also for each morphological unit within a language.
For example, Urbanczyk (1995; notices that there are two patterns of reduplication in Lushootseed depending on the reduplicative morpheme: Diminutive or Distributive. The distributive morpheme reduplicates the first C 1 V 1 C 2 from the base, while the diminutive morpheme copies only the first C 1 V 1 . For example, the distributive of [b´da! /]
On the other hand, the diminutive form for [ c# al´s] 'hand'
is [c# a-c# al´s] (C 1 V 1 -C 1 V 1 C 2 V 2 C 3 ) 'little hand', and a C 1 V 1 C 2 -C 1 V 1 C 2 V 2 C 3 form, *[c# alc# al´s], is incorrect.
Urbanczyk analyzes this as the avoidance of a coda which results in a CV-shape for the diminutive. In contrast, codas are possible in the distributive morpheme, creating a CVCshape. Therefore, the markedness constraint prohibiting codas, NOCODA, is respected in the Benua notes that class 1 and class 2 affixal morphemes each display a different correspondence relation to the output of the root morphemes; hence, there are two kinds of Output-Output (OO) faithfulness relations in English. Thus, two full sets of faithfulness constraints, namely, OO-class 1 affix:{MAX-OO-class 1 affix, DEP-OO-class 1 affix, Both Urbanczyk's and Benua's research suggest that phonological patterns can vary depending on the difference between morphological categories within a language: a pattern observed in one category may not occur in another. Each morphological group gives rise to its own correspondence relation; therefore, it is possible for each of the basic pairs (IO, OO, BR, TT, etc.) to bear multiple full sets of faithfulness constraints for each morphological class within a language. We conclude from this that the full set of faithfulness constraints in Universal Grammar (UG) has the potential of propagation for any correspondence relation in a language. Fukazawa (1998) and Itô and Mester (1999) independently propose that there are five kinds of IO faithfulness constraints depending on sub-lexica in Japanese: IO-Yamato, IO-SinoJapanese, IO-Mimetics, IO-Foreign, and IO-Alien. In Japanese, there are some phonological phenomena which are observed only in a certain lexical stratum (or strata). The interaction of all of those faithfulness constraints with other constraints account for such lexical stratification in Japanese.
Let us take an example from Japanese. Post Nasal Voicing (PNV) is a distributional fact that all obstruents become voiced after a nasal in Yamato and Mimetics (Itô and Mester 1995 , Itô, Mester and Padgett 1995 , Fukazawa, Kitahara, and Ota 1998 (20) and (21), a single ranking can account for the occurrence of PNV in
Yamato and its non-occurrence in Sino-Japanese. Thus, the simultaneous attendance of the relativized faithfulness constraints account for the asymmetric phonological phenomena among strata in Japanese.
Possibility of relativizing markedness constraints.
As we have seen in the previous section, the relativization of faithfulness constraints has broadened the scope of Correspondence Theory and has given us a number of fruitful insights.
However, why only faithfulness constraints can be relativized is rarely asked in the above mentioned literature. If any markedness constraints can also be relativized with respect to a certain group of items, we might not need to relativize the faithfulness constraints to obtain the desired outcome. Itô and Mester (1999) attempt to give a formal answer to this question. The main point of their argument is that faithfulness constraints are different from structural markedness constraints in that, as a function, the former always take two arguments while the latter take derived from the two-argument schema of the function. They further argue that because this instantiated constraint is derived for each input, there is a possibility that different instantiated constraints can be ranked in different positions. We adopt their formal reasoning why only faithfulness constraints can be relativized and assume that markedness constraints never split. 8
Interim summary and proposal
In this section, we have discussed the nature of faithfulness constraints with respect to its relativization for various kinds of linguistic relations. Also, we have confirmed that some asymmetric phenomena depending on domains within a language are explained by the interaction of those relativized faithfulness constraints.
As an extension of the relativization of faithfulness constraints, we propose that among the set of faithfulness constraints proposed in Correspondence Theory, UNIFORMITY can also be relativized depending on each phonological domain. imply two points. First, there is a possibility that this ranking schema which requires being more faithful in a smaller domain than in a larger (or more general) domain is universal.
Second, this ranking leaves a possibility of relativization of UNIFORMITY[voice] not only for within a morpheme but also for within other distinct larger domains. We will leave those two kinds of implications for future research, and will concentrate on discussing how the proposed ranking above accounts for the asymmetric phenomenon that Rendaku is observed in one case, and is blocked in another.
Analysis of Rendaku

Typology of the OCP on features: Three kinds of repair strategies for the OCP on features.
In the framework of autosegmental phonology, following McCarthy's (1986) formalization of the OCP, Yip (1988) proposes that the OCP sometimes plays the role of a rule trigger. She also indicates that there are four kinds of repair strategies for the OCP violations, namely degemination, dissimilation, assimilation, and epenthesis. Therefore, it seems that there are logically five types of languages from the perspective of the OCP effect. Fukazawa (1999) reexamined Yip's categorization of languages specifically for the OCP on features. She eliminates some of the possibilities from Yip's classification such as epenthesis of a segment, and reorganizes some of the categories such as dissimilation, assimilation, and deletion. 9 She concludes that there are four types of languages regarding the OCP on features:
(23) Typology of the OCP effects on features:
Type 1 language: OCP violation is observed Type 2 language: OCP violation is not allowed, and featural fusion takes place Type 3 language: OCP violation is not allowed, and feature deletion and feature insertion both occur.
Type 4 language: OCP violation is not allowed, and feature deletion, or feature deletion leads to segmental deletion.
(28) Ranking with relativized UNIFORMITY As we have seen so far, by introducing the relativized UNIFORMITY constraint, the data for Rendaku and Lyman's Law have been accounted for without specifying the domain for the OCP[voice].
Conclusion
As we have pointed out in the previous section, the ranking schema we have seen in our analysis of Rendaku has one thing in common with other analyses in Correspondence Theory, such as the case of TETU, positional faithfulness, and lexical strata: a markedness constraint intervenes between the two faithfulness constraints relativized from a single source.
( Following Smolensky (1993 , we assume that a local conjunction of constraints A and B (represented as A&B) also plays as another constraint. In other words, once two (or even more) constraints are conjoined into a local conjunction, it should be treated as an independent constraint. Therefore, no quantitative factor in the evaluation procedure is introduced there.
If Local Conjunction is a type of constraint, it must be in Universal Grammar (UG).
However, if it is in UG, it must be cross-linguistically valid. A question now arises: Are all possible local conjunctions truly in UG? If so, UG grows extremely large. Following Fukazawa and Miglio (1998) , we consider that the possibility of the conjunction is in UG, in other words, the "&" operator for conjunction is in UG. However, the choice of which two constraints to be conjoined is language specific. Furthermore, there must be specific restrictions on which two (or more) constraints can be conjoined. For the detailed discussion on the restrictions of Local Conjunction, see Fukazawa & Miglio (1998) .
2.
There are numerous exceptions to Rendaku and much literature is devoted to account for those exceptions. First, though Rendaku has been considered to take place mostly in the Yamato (Native) stratum in Japanese lexicon, some Sino-Japanese or Mimetic vocabularies
show Rendaku, while some Yamato compounds do not Mester 1999, Vance 1996) .
These observations are based on etymological analyses of lexical stratification. Our position to these exceptions is that a purely phonological lexical stratification can also be considered as a synchronic grammar in our cognitive system. For a more general discussion on lexical stratification, see Fukazawa, Kitahara, and Ota (1998) and Itô and Mester (1999) . Second, compounds with more than two elements have systematic exceptions to Rendaku due to the internal structure of the compound (Otsu 1980) . Third, pitch accent assignment and Rendaku are argued to be related in some cases (Kibe 1978) . Sato (1989) reviews these and other exceptional cases to Rendaku. Finally, Itô, Mester and Padgett (1995) , Rice (1997) , Itô and Mester (1998) and Honma (2000, this volume) give a detailed discussion of the relationship between Rendaku and Post Nasal Voicing and voicing specification of sonorants which apparently seems a problem for an OCP-based analysis of Lyman's Law.
Although we are aware of those exceptions and theoretical complications around Rendaku, our main focus in this paper is not to explore them in detail but to give a new theoretical direction within a general framework of Correspondence Theory and Local
Conjunction. Further research is of course necessary for a more thorough treatment of Rendaku. 6. For the discussion of the constraint *mn] σ, see Benua (1997) .
7.
Tableaux (18) and (19) only show some parts of the recursive tableaux which are utilized in Benua (1997) . For the whole analyses, see Benua (1997) .
8.
It has been a controversial issue whether the markedness constraints can be split like faithfulness constraints. Although we adopt Itô and Mester's reasoning in this paper, we recognize that the claim will have to be supported by valid empirical evidence and further investigation.
9.
The OCP on features differs from the OCP on segments in various ways. For instance, the repair strategies are different. OCP on segments can be repaired by assimiliation, dissimilation, epenthesis, metathesis, and so on, as Yip (1988) Thus, epenthesis of a segment never rescues the OCP on features. This is why Fukazawa (1999) claims that the typology of the OCP on features has to be treated differently from that on segments. For a more detailed discussion, see Fukazawa (1999) .
10.
It is a matter of controversy whether multiplied faithfulness for Input-Output, BaseReduplicant, Base-Truncated etc., are a genuine case of relativization for the case of TETU.
Relations such as IO, BR, BT may reside in all the grammars and thus may be universal. But, we still clearly see the similarity between the ranking schemata of the cases in table (31).
